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(54) ELECTRO SPRAY TYPE ION SOURCE AND FOCUSING ION BEAM DEVICE USING IT 

(57)Abstract: 

PURPOSE: To establish a method for performing a minute 
processing, analysis or measurement by focusing ion beam from an 
electro spray type ion source for emitting ion such as various 
inactive gas and oxygen and nitrogen in high intensity without 
polluting a minute area of a surface of a semiconductor, etc. 
CONSTITUTION: Liquid ion material 1 such as inactive gas, O and 
N is filled in an ion material tank 4 mounted in a cooling tank 10 in 
an adiabatic vacuum container 28 and kept at low temperature and 
high voltage is applied between a tip end of a caterpillar 6 of a 
storage part 5 and an opposite drawing electrode 1 9. Thereby, the 
ion material 1 is drawn as a charging droplet 20 and then it is 
emitted inside a collecting ion beam system by injecting carrier gas 
3 as smaller cluster ion. 
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(2) 

1 

**$-&-5fc«e>w§iHiL«ffi, sw-rsxi^ box/ 

[»*Si2] Sctt©^*^*^ &<Hr>tmZK1BT 

±M^*>Kn*1*>tt,m.mzm<lt*b<» itf 

>*m£te&jc«&r*&»©aimai#a<!:, ±e* 
r u 2 t £=rr * 

5J:t^®t-rsss^iSfc«2tffi«©xw-^h a? 

[1N£B4] ±E-f Sc#£ffi. 
*#7*rf>. »5c#*-fe/>, StftfU^KX 

*>©5%©^fc<tt>iST*a£<i:*#«i-r*ii 

Ml, 2*&tt3CE*©Xl^hnx:/M , SM':* 

>asu 

-TcSTJb S C t £1$f8 1 -T 2 KE«©X 

[»M7] ±ffi-f*>«»*^frS9Rt?»D, ±E* 
* U T# X*tfi®S*^X-Ca5S Z. t*#atT-5S3fl 

E*-v U 7XXff{gM7)H>%X-V$>2> c t 

•rz7)vx>'t*>itittim<?>mi!tm6\zmm<Dx.u#h 40 

m#m 9 ] ±E'T*>»»*<»t^Kl!iT?*D, _kE* 

E-r * i*69 *T?ovirn*©«cEa 
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[SfcfcKl 1] ±Ett»CD«MIB««OllDXIC, ±EK» 
TSitJftBl OKE«©**-f:r>lf-ASf«. 

Mini ±cttnoiKn««ottixic. 
©f^«iiDxs-&«jcis#afr*w*«i oice«© 

E«oxw^hDx^ws!-f*>JB, m*-r^->tr- 
t?, ±Ett»caae^a^e«j*ft&M«*^-r-5r<!:& 

^£**«*Mfift««©»j«^. 
[&9!©paifcia9i] 
[0 0 0 1] 

fc. *JStt;#Xfc£©a«:£J8tfMfc;LT'f 
[0 0 0 2] 

[&*©&*»] «U*(c, xV?hnx^Wl-ft> 
<£TF, ESP-f^>jfgt»&E) ©KfPHSlc^U 
T. 02*ffl^TSiWr5. 

[0003] s-r, a»»?at3o&. ^u>s>3i&£- 
tf^u 3 2\zm\tz>. mnommomm 

ss^ te7U3 2 1 *r ftma 33t©ratc&kv©« 

JEE5£Bl»-r-5t. SSK«^^tT7U 3 2 5£«T?3->« 
C^D, -?-©5feia*e.JKjB3 4*«»^n-5. C©«r> 
ffl[jS3 4tt^«|«{C<fcoT#m«E}Bi:7S:-5. Ctl^m 
mfmtU^U-O^'jh (Rayleigh limit) t«¥tftl 
**£2*T#«rf£*t. ^Ufc«/j^W«^©«^: 
it g*t» m m* 6. m mgS t * fc**fc D ^ ^ V> © 
T?> S£fillxfc'sU'>A*-5VittT;i/=f>^©Jffi«'^ffi 
tt^X 3 5*. £j£b;fca/h»ti«3 4 lCfRjltT?)C$#tt 

-c. a/hStjK 3 4 izmm-rz>*i£&%x 3 5 *=^-^ u 7 

K, ^2^^hT7U 3 7 tX^T-3 8 75:i:&ajaU 

r, s»Wfctttf-AS**4 octx^ns. d©E 
sP'f^>JS©-f^->'(k*^i;-5-f^->-fb^4 ia±» 
JBEiriS^©*#aT. 4 2, 4 3^£©st^>ytr«fc 
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3 

[0004] &\z. Esp-f *>m<»&. : &femmii\s 

T, ±Efcf-A**^4 0tbT©««-«fth?&iS;B-r5) 
0) ©&S£fc-f*:Wt:£itTV>;5. -ft>l:4i 

*©Xl^ hOX:/W^:^>igt;:^Ttt. 

4-3 6 2 2*f&«© THgX^^ b)\&Vrt*><Dm 

[ooo5] e s p-r *>me>wittmmzm&mttti¥ 

m (EHD) -f:*->lE£»rCi&-5at. (D-f^Xfc^© 

D>f estate* tilST?**. E S P-f ^>iSfcB8 

hA^X Sa^X* D^D^rt^-^SXhUJI © 
SB5 7#, (1 9 8 5m m& 7 5H*>SSg6 7 9H»C 

■*i?ba*—9i tWtZlfcX&lb* (C. M. White 
house et. al. "Electrospray I nterface for Liq 
uid Chromatograpbs and Mass Spectrometers" Ana 
litical Chemistry, Vol. 5 7, (1 9 8 5) 6 7 5~ 
6 7 9) (2itoM2) . 
[0 0 0 6] 

[&9iai#ftL«i:5£-rsS&S] ESP 

-f*>i**^«fsn-5 /strafe o, Esp-r^iea* 

MIC, r©ESP-f^->JgSfflViT. Jit 
fI*U0 0KT©7Cj!l< «rlc, ;FfiHt#X7G3f*>S 

-r ■* y m- a t vx&mm\zmm l ± 5 t-r * 

[0 0 0 7] 7;^>fc£*Stt#X«£3MC-1' 
[0 0 0 8] i&Jtt-r t^H-ilC^fS-f^- 
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#x, set, &i&^£iSffc£#x8©-f;*>«, jss 
m\z&±t<i£z>z\iiwxz&»<, aimsitfX'f 
^•>ap^ e.^'su ^->-t>7;^w :*->©;&m© 

tiS*tt&.5<fe©©. 4*>*tt#t7^7»IUIllcl££-3 

[0 0 0 9] i©«t5C SrVt-fX 
^x/\»ffi&/js«&£&«7csfH::«fc -5 ffSfc 

[0 0 10] *5£Wtt±J£©atSS:«pft-r*fc»{C^$ 
ff«»C^*$'ti--5ESP-f CinSfflVifc^ 

-fx^^x/\©ffi«/jv««ojini. ft«»ttitll 

a? [0011] 

[KJSSfip»t-r-5fc«>cD#a] coiwsMtafc 

©f*>*m©Itr-i88B, *+K5U, 2&xM-;f>$m© 

a^^ji-r-s+i'UT^xrottif&^s^fi^ ^n* 

tfX^Kffc. S^ifS-f^>»»tUT. JtlBESP 
51? [0 0 12] CCT, -ft>«Bt*tU7^t*l^ 

&mm, ^^UT^xtUTfiiasjR^x^fflv^cit 
*>^7^=f >*si«) t-r ■& ^ffitt^xcD*a'f 

[0 0 13] -etX, ±SE»ESP-Y^->ai*»^'f^ 
*. *5^tt*a^»tt^X»'f^>tf-AlCJ;0, ¥ 

«f*tf5. S6ic. mm'(*><Dm!%v-j»z*mftH 
&e>mmzm$rrzzuz&^x. fmowLm&mzn 

[0 0 14] 

^sr-r *>ttmii-rz>Esim->m&m\ziiiQ. ^ 

50 SC03 (a) , (b) SrfflV>Tift^-r-5. 
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5 

[0 0 15] 0 3 (a) HESP-f^>15 0«)^fti 

i$5 2 tt-f ^ 5 1 a> s. u >y 5 3 ©5t 

S-T-5. *Yt?5'J 5 4»&B8JT, $t*Sttl*3ffii!?)0. 

stress 5 tvmizwtkv (Dmm&Gita-rzzt 

ztctt>\zifcwm i ootftrag^n. sHRsnx 
ife#©s^t73 7i'^5 7£& 

^•>JE5 o*«fctp&aifflii o*ss^fSS5 swtrAnfc 

£ 5 9 ttfiSt^-f *>«»©&AII*©£§t8C# 

[0 0 16] +t'J7^X6 0«U 9>9 6 ia>S##S 
Sn. ^U>^ 3£J&DHtr*-l'U7#XaSA«6 2 
SMiST*. **bT5'J 5 4 5fciSfg5©ilS;*:0&0 3 

(b) Cjfcbfc (03 (b) 

5 4ifcsga>e>»ffl3nfcffi«8fca^ 5 6 t«§?UT, ffi 
slKS^fs esMtr/hSft^X:? 6 3i;t5. 

Z. Z T?ffl U 7 ^f7lB-f * >#*4 t n C^Bli^f 

U6 4*aiftu MM&vtme>'{*>v-j*mmjik m 

[0 0 17] ^©ESP-f^Si (02) Ttt, -f* 

>*m#S»5 l»c^:*>*m5 2£B?iBU **fc^ 
U 5 4\zMQ&ibZ>Z.5Zl;mm\ZVT3l>2>. 
>*m##iBLfc^<i:'5l::££!£8 5 8T»?8HtUB£Jt 

5 4*s#S-r-50&Kr<^«&, **'J7#Xgf*:fc}'&33I 

mmfrm&t±^x¥miK2z>Mm\zLT&z>. 

[0 0 18] Z.<D£5 \Z LT, ESP^iClCkO, & 
SIR. »*W*&«*»tt*fX©-f:*>fl;«:j8jfc 
U &«g©^*>iK£^J«-rs 

>m.tLT&m-rzz,L\z*.v. ±e©&*. 2$. » 
[0019] b&^t, *r. s^s-a^stt^x 

©'f a!- > tf- A *¥*flm© WMRttattr fcJH V> * 

cti:±o. K»j:»cf5iiM»H*a , rct&<. jinx** 
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o 

©PfcSmi-*. «^ffi«MI«*ffl©»rBiit»©JDX©« 
^■(r. fl£3fc©*U^A (Ga) -f ^>*fflVifc«^C 
tt. *IC. K»Sfl£*»Ga^«©aS<»t:«fcoT«Sft3 
tiTV»fc*t. *»M©S*^iStt^X©'f*>hr— A 
SIH5ltl:±oT, cn6©flft*LtlW©JniI 

[0 0 2 0] «*©**f * 

*>f*>££Sim7C*©^*>ftaMW. ft*©Ga 
JO -f^->»Cjt«LT*52ffifciiS^©T?. 

mommittrnz. mtammfrm*oxM&iiiimm 
¥mfttm<ommzmmTz>z.tiz&^T. un±.\z. 

[0021] Ji©J:5fc, JiG©tt*. SsR. 
#«*«te#x©ESP-r :*>»»;:,£ 9, we. 
Ktt£ffitcf5?fe£-eM.S NIL & 

[0 0 2 2] 

(iUMl) Hl«*^fc«5Xl/^hDX^U'fS 
-f*>«©«l*HTr**. **JS0« 1 Ttt, <f*>4tft 

latiStt&jrc&sESP-r^Et («t. o-esp 

[0 0 2 3] S-T, ^•V'J7^X3ICfH£fiKS!I^X& 

fflvifc. *&. +»tJ i &ai3nfc't-^->»»e4Cj8t«c 

»**»3t*Sn-CHS. ^^>«»»4i:»jggiJ5t» 
©^SSttf*3g*t*9 0 . 1 mmTM ^>»» 1 U®*tHT 
-f ^>«^«J&P 7 8 a5«SSf^tt-fe^5 v 2 

©^S8»«, »ai«»«l**Ji5i6*«:»tC. ?&aiiiio 

1 lttJK#:S*t?&0. ^IKMQ 1 2*6«XSn 
40 5.13 ttftSW 1 0 ©S^tfe^TT?* D . 1 1 SA 

-r * >tm® 4 *«fe i o 
n&»jjinr/t^ 1 4 *gfl us. 

[0 0 2 4] ^A-UT^X3T?a&*K3Rtt^>^ 1 5*> 
*>«*&3n*. j4«P, 6fc«fc-DTK3(l©«E«*t 

M«snfc«, 1 0 ©»«t 1 1 fcgsfflk UTteiilw 

7^X#A^f©^«fe€r-t?»D, +^U73?X»mPl 
7©ag«J;0^:^t^je), ^-v U 713 XiSA^rlca'ffrt 

50 1 8<fcD«taisti-5. 
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7 

V U T%Xt.W.miiXltW&n)V-7 16' £K C2>. 

[0025] ^tc, mmvmmi 9\ztt<*\znm)£&$i 

6 jteSS*>&l8&-f-5. =tt'J7^3t«^ 
U SSIC/JM*?*^ ^X^-f^XCfcD. Tiff©fl2* 
•ffcf^U (0^-tf-f) tClRjJ^S. 2 1«0-ESP#1R 

»rS»OfcJ6t, K^$S§2 8rttt^ttJ8CLT 
ft*. 20 

[0026] i-yttna&mm&xmttWTXx 

€?, 04}C^O«9*^-r. 04 (a) tt, 

□ 2 6*>£i*A3*U <<f:*->#fHf 4*5<fctf**<J;7;tf 
X9JA/1-f 72 7 <D« D &aii-r-5. JKDCttCfcO. 
^S»#!re**U7;tfX3©#3J£. -ft>«Slffl 

&iai£&at-e€?*. H4 (b) -c«, #iit&aia 

[0 0 2 7] ±!2§&8S0n?tt, -f*>imz>J?Ufc£<£jfi 

jJX&ffi?&mi>W>i&£>b$>Z>. 04 (c) \tt<DM 
6tt^^t!7'J, 11 2 8l«(?S®88 

■r & d . i o ictt-r 4 o»#qfttt 

[0 0 2 8] (5MS«J2> 0 5«» 01fcSUifc#5S91 3t> 
l:«SO-ESPS!S8U KS-r^^S-^-f^-^lf 
-A t LTJSItS-e:* £ t JJc-f :*>Sia##r 

(SIMS) SB-Cft*. 8 1 *0 - ES 

P, 8 2«§IWUSa, 8 3J8*-*-f*>K— A, 8 4 
fcttf-AfgHST/^-v, 8 5tt--f:*->tf-A£l&JlC2-fr 
*fcJ6<0*m^>X, 8 6«>f:*>l£-A£;£StT-5fc 
»®<g|R]S. 8 7tttm*8 SKSSSnfeWRTfe 

*>«s#*rg89 07?sa^«$n*. 

[0 0 2 9] O - ESP8 lfrt>tflth-2tll£Mm'(*> 40 
tt, **W>X8 5t;iO, #*rK**8 7±T?ES0. 

>t— a£o - f i BtiB-r) . z.<z>mv>mm-( -*>m 

i«l6 5mA/cm ! t*0, fat^5XThD>l'f 

T. Jft2~3ffiS«jft®«-e&ofc. 

[0 0 3 0] Z\<DO - F I BSrffi-3TSia« t PW*C7 
SCHUTS I MStftfrSfTofc*!*. *A 
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<. -€-©te» Fe, Cr, Ni^©->'Jri>tl>©?FiJffi<8j7C 

[0031] mmm 3 > ^susw 3 -m, 

SjK^T^^^ffl^fcESP^^-^aiS^b&F 1 

[0032] £;r-m> si«^xA©^Srt^cD— «t 

^ZfrZSfr&mmTZZLtlzmBTZo ^mSMZlE 
telcgfrft^-fr-Sfctt, E«ffl©*8i&SI*tj?rJfc©RJ¥**' 

u ^jfeti/fcfA-fx-rtt, z\<Dt8Bmm&.o¥i 

[0 0 3 3] tC-C, SiS^ >£fc*tn-5v'U3>^ 
^nfc^atffl^A-fXrtO^SWJC, Ar -FIBS 

m9ti>xmw*MtfiVT. m&vtz. 06», ->un> 

9IAS©- SSJCF I BSR8ltL'TV^«^S:SC#:MC 
7fcL.fc0-C&2>. Ar - F I B 1 0 0<D^lEJrJ;0. — 
a*tiK5/im, &t*m5 umOmMKl 0 l£jgj£U 
3H6Bi£©»rH (*gJIS7t©ffi!Jffi) Sr. F I BMtffCfco 

10 2«S1 EE®. 1 0 3 Bi2iia 10 4 
teSIS 3 USEHS, 10 5HS1 If mffiftOt. 1 0 6 telfS 2 

jirsjigiBJS*. i o 7\mw&wm-c&<Q. mimmi o 

mmi o 4*t±T»c««!3nTn*jit*tsst?€r*. 
siEiSi o 2tm2&mi o 3t©w©ja&si o 5 

tS2E«10 3l:aBU C©ffl5^Si£^UT 
«S5bfc«?S0 7lC^-r. 0 7*^6, «i»Sl0 5O 
±®*«Ffi-CfcV>fc*, »2Eij»l 0 3 ©-SB (AiO 
^miE«©B^K«5iSL,TV^2:t*<SgET€?, 
ABM-CiBE*t<STbTVifc::t*^^!0>^-Dfc. C 
COiSf^S: 1 £XA«> 1 0fiiW©^3cffl^mx{c:t3ViT 

ri 0 5 o^afliyD-fexo^fttctfiEsiifii.fe. *u 
x, 7u-tx&#<D&iEmz®m<D#m : &fTvftfem. 

[0 0 3 4] F I B©-f^->a*WJ>>ACD < t5^S 

a-es:vi&«&. f i BBatticfco-cr *>ffl^Kip»c# 

[0 0 3 5] (*JSW4) *^JSW4T«, «£#£3§£ 
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m*>\±-&K.v. mmmm^mmwt (tend «g? 

[0 0 3 6] **iSfi0!llC*»tSN - ESP-f*>Eitt, 
-3 T&JfE&sfS'f *>fcr-A (N - F I B) 

[0037] kt. tt^n-ofp^m&^-r. *-r, k 

£U30KN-FIB132 C«fct>TlB*©«»A 1 3 
1, 1 3 1' SMI/. SofcBSai ODmOiM 
CDgl 3 3 STEMHfitTS, TEM«SC*WSS 
g?2rft«. 3 5©#tfrCi&5. «3fe, Ga-LM 

I SSfflUfcGa- F I BCioTTEMMfiSMl/ 

ttSL, »M-«Ofi»^TEMjfe«Sf^tt&&-r. 

Ga- F I BT»Jtttti**£fmU«k5£-rS 

#mft^ffl?5»!OftHTEMKfll 3 3© 
fm*ff5;i£a<T£, TEMitWl 3 3 rt©»/JvXHB 
13 4 CI i*t-l?#;fc„ 

[0 0 3 8] fc*5> *^tt«4T?ttfat«:SSR«:ffl^fc 

[0 0 3 9] (^JS^5) #^J6fll 5 HJgWl^ 
*Lfc*^WJC«-50 - ESPSFI BgBIC&fcU 
^*>#^*©j&"Pl::SS#flT2g : £&eU O - ES P 

> (Si) S8nrfc«gl6&^:*>lf-A883t3:fTV>. 

[0 0 4 0] ^*>S8lt&fM;iErF©aOT*-5. * 

-r. sis«-hi^fieu&jseiitMsio 2 ©±ic*«sasi 

S«:^g$*fc. ^C5Nf©¥i^SSiS<D^»tt3 0 0 
tfmX3 0 0 «m, 2(imt*5. O+MM-i^t 

>bf-A(«T, O - F I BtBia)ojnax^;^tt5 
0 keV. If-AifigteiftO. 2 (im©^-?, ±gEHii&§ 
SSig©>P^gB*«l«J5J:5trO - F I B£jt£3 
*, K-XSl X 1 0 18 /cm 2 KM" ^SAfcL-fc. -f 

*>mx&> r©sii«si2oot:. 2bsibjcd8W!& 
a^ffofc. &*as&, o - f i B&x®m*&mm® 

(SiO:) C^bbT^*ili:S«|S-r-5fc«)lC, #»r 

s nfc#«ss s i g<Diiij«S(DSiasi3e*fTo <t ^ 
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[0041] #.\z, mmm&Mf&izwrz&KDjjm&TK 

fc. Si*««[C^bfc*fiigkSSiO J ©±iC# 
j£SSiJi£j£g£ii-&. ^©^rromiisssi®©^ 

te, #2 0. 2 ym, 5 0 0 u mX 5 0 0 Mimr&So 
£©J|MgSiSiJi®#K:. *3S9iK«BSO - ESPSffl 

215 Mm«lzgft^(D#ttT*-S. tNlfcH" Ag 
> tCfi£#U *SIJfiWTtttf-Agtt*«t^0. 1 MmT 
&ofcfc«>, #*I«*?J0. 2 #mt*^fc. CCO.fc'Sfc 
mJft&SfS-f ^>lf-A<DttAtC«t 0 S iO* HJ:oTHS 
*lfcj?£0. 2//m, ljaftSMmCDSiCDT-f 

&asio 2 o±tcj«gs-e-fcmiieasi@«co -fib 

) SMUTS fc'WTSF*., ^WWCA«CS«f3n«:tf*> 

[0042] ±iav»-rn©^}*t), *»^©o - ESP 
■i*>m\ $t&w7 ! 7X-?m'(*>mzit'<Tmnm 

[004 3] (U?J60)1 6) *J©*6»lg|J§M£2;i£i tT. 
{@ CD 1" 2<H<D7->X hx^^a^COfcJ&CO 

t*JT#-5F I BgBT**. -1 *>m<r>-J3\±GzWL 
#&JB-f ^>SST7a6D. te#«^5S095T!ffl^fcO-E 

spt*5. ^x«s&is«. ^y->^> (Si 

H4> UXt^* J >)-t))ltf—A*>if*y : -> (W (CO) 
8 ) 91* fc«J&-r5dt*tT?#-5. 09*fc£ «& 

i&B*M-r««:«){Ctt. SiH^SSAL^-PO - F I 
B*88^-r^^tT?, ttKH-hlCSiOt«7 s #£'5'3> 

? [0 044] JKT, Tv'X h^Jp^->3 >Jf <Offrfcfc«fc 
B GEMOTS. 0t»14O«, ->'Jn 

^eijc^jfs^nfcr^ssco/^y hi 44 (5 0 n 

mD) *^55ttiLfc3 umx 1 0 MmCDgimS^T, ^ 
*t4 0. 5 *tm-C*5. Cl©55a8PC0ife®C9 4 AtmDCO 
^tCSiH^XSSSEWS-e^^eO - F I B SBBIt 
b. SiO,il4 1S«liLfc. SiFUtfXiSfflCOf? 
it, O - F I B^jt©*9ik^, W (CO).^SJ6ffl^i 
-a-**^Ga- F I BSr^fi^t!-, SHtOWxtfS'S'g 

? f 1 4 3 fpavijg. c5 LxMtiLvfzmnm\z&3Ln 
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ftmmm 1 4 1 otm&zm^zrctbiz. f 1 4 4 

il43 Cmffi^WSnbfc. Jiem«BJtDmffi5 0 V\z*t 

[0045] c©«t5c ;wawrcJiv»&B**fli«r» 
sttT. iigi&B£«mB<fc£^x?fc£©a£3fc©*B!t 

[oo4 6] oaim) *sijs«i7«, at^-ty > 

Sffl^txl/^hDXyHS-f*>!S (HT. Xe- ifl 
ESP «»«U&««/WBoaBia*»3cS« 

[0 0 4 7] ^0*1^7/ WXS]filC&i?S£HJ-- 

tt»»*»n. mz. m^vitmmmwmmprc&^K. 

U L S I © <fc 5 »C. mffij&^firfciSBfc^'H' X CO lr» 
Ttt. ±g©£5&«B&©fc«&©Ei8$SI&&£K<fc£ .a? 

[0 0 4 8] b^U «3(E©Ga- F I BS8l*»C«t^X 

[0 0 4 9] **ISCT7T^-rXe- ESPSJStLft 
*®H«rli**3£Btt, iyf>^K«lS§oS^n-i: 
X**7«tc. *XA£ffiJMM*£i£St;:<koT&tH£n 
fc«/hS«lS» Xe - F I BUfCAO^yi'Zyf 30 
>^LTK5*-rs^«T*S. 0 1 0 «%MS»i£ 
8B©III&8reDBT?<&5. 15 0tt-f^->JK. 15 1(1 
**f:*>i;-AJIMt*» 15 2tttWT*9» «*-f 
^->tf-Afig#^ 1 5 1 K^T&SE^nfcXe - F I 
B 1 5 6 It, UM 15 2 CBBIt^nS. 15 3 

15 4 tt^A-f XKit^-f ><tttil8 
SnfcJfiMKl 5 7fc»»U ^(C»n-5ii:^<. 
tt*. AVl^ 1 5 5, 1 5 5' &ftLX?mm 1 5 8 K 

[0 0 5 0] -f ^>jg©«EIS»^(i03 fcBKWCC, 

©Xe - ESP-f^->jg«, JrvVJVPiZten 
S-frSfc* >^X^>®©*H«X5 y * * 

Miis^ ^©5fe«8^A-tr5u*^t>-rA^csm^ii- 

j£3nfcftB#KJ:DESP*:-KT?BB2n.S. 
XeSESPt- FTM^ttfflLfcWHu £n*T?K 

[0 0 5 11 KT, *^l:«5Xe-ESPOFIB 50 



4$58¥7- 1 6 13 2 2 

12 

ea-^l:SiSn5i/'j3>ULS HI 1 

(a) tt, <}XA1 8 0^®©E»1 8 1, 1 8 1 ' \Z 

Mbi 8 2t>mmviz&ft<D&*:m~z»2>. zw&n 
«. s«i8 2&mm&-v3bzfttb\z. mmi si, 1 

8 1 ' #tfifftejBClTV>fc. COftttl 8 2 £|$5£rf 

©iEBfc{iB«?B£eBu *mmm<D3tmm®m3sm 
BW tcxn*. aswwwr * ct-e. -f 

8£©Xe - F I B 1 8 3 SS»«fc D ^Jt£UB«C^lE 

01182 Z.<Dn<Dm<& 1 8 2 1 ll 

m©^T?»ofc. Xe - F I B 1 8 3©tf— AB8S& 
£&1 8 2^ffi3««^3ELfc. #91 O^ffi© 
Bftfc:<J:oT, HI 5 (b) ©«fc5K:, K»*I(iF I 
B»SI#C«t-5Bai^a:i 8 4fcfc&^BSSt>©©. Jtffi&& 

1 8 2te5S£K:R§S*-C£, £§18 1, 18 1' W©« 
UK PESra©»ffi»«»Ufc. 

[0 0 5 2] £©F I BAt^Stt^X©— STS&SXe 
-fjJ-^-Cife-S&se)* F I BR8itC<fc^tt»^ffi©S»!« 
*i^©*tfB^<D*iJ^CT&-5. £©£fitt, ±.\Ztk 

s-r^jittr^, it3ES!^a«s^F i Bicfc-stt 

»^ffi«S©ISlC. «£9IBfr 3 > F ^X FTBgn?£ 
[0 0 5 3] ^JSW1^67«, *^©3-fe©M*^ 

©fe©ic«fcs^*«j^.fcf ^>b, *«fc^^n*»« 
vftmw* c©-f*>aii6^#&n.5F i B^ftj^L-fc 
^a-fex5&ffi«-r5;iiT?*oT» -r*>tf-A^* 

©m*l^>X, <SlnJig^^©ffl»^E^i!ttlf-A* 
mtt^fcf-ABSS>ii!©«^e.. a>!r©5fe^**BlffiT 
J6SCttt^ftI©CtT?»S„ 
[0 0 5 4] 

iftmawm Ek±fBtwvz.£o\z. *.?m\z&z>x.v 

cne.©-f *>&&nmzmm 
^^->tf-A^Birj;D. mz, ^mfttm&mom 

[BjS©1B^ttK«H3 

[01] *5SWtc««xp^ Va^v-im-(^>U<n 
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[02] t&fcuoxi^ bax7u-im-i*>m<omm 

fl}j£0T?&5. 
[03] *mi\Z&Z>x.V-i;Yu7>-7V^m^-*>MV> 

ftmomwm-e&io. (a) (b) » 

* v fcf 9 'J £SSffi0>lfc*:0T?** . 

[04] hoxzfu^m-i^->m<D 
mamtiim (a) , (b) , (c) fcjsu&Erefc*. 
ess] *&m\zmz>m#&mxu{r hnx^v-fSK 

* >mzmm liz-m * >sa^«f«BwisK»^0 

[06] *«'ft>t;-AI:it)Ti' l J3>fIA©- 
8S»C^©JftC**-3fc0Tfe-5. 

[07] mm^r ^>if-i».T?^fcnfc^?tofl!iso5ia: 

*0T&*. 

[08] *56EC«*i8c#£f!SXl^ hnx^WI-f 

fe«2ffc«3JlJI!0T;&*. 
[09] #f8Kfc«S&#&jiiXl^ hPX^W^ 

>s«±«c«i&s8*^-r2)*»wsiW0Tr*<5. 

[01 0] #5?lpifcf&£ifc{M^/>Xl^hDX:7'V 
[011] (a) tt*f8Kt«^*-f^>tf-ix*« 

^fcaiSjM*n»**«©»fPKWH, (b) \m®zm 

*UitS©«^S^-r0T*-5. 
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